(E)-5-(2-bromovinyl)-2'-deoxyuridine potentiates ganciclovir-mediated cytotoxicity on herpes simplex virus-thymidine kinase--expressing cells.
Tumor cells expressing the thymidine kinase gene of the herpes simplex virus (HSV-tk) are rendered highly susceptible to the cytotoxic effects of different antiherpes drugs. In an attempt to enhance cytotoxicity of this therapeutic approach in glioma and other tumor cell lines transduced with the HSV-tk gene, we evaluated tumor cell killing following co-administration of two different prodrugs metabolized by HSV-tk, (E)-5-(2-bromovinyl)-2'-deoxyuridine (BVDU), and ganciclovir (GCV). In 8 of 12 cell lines investigated, addition of BVDU in concentrations showing no cytotoxic effect or only limited cytotoxicity could enhance GCV-mediated cell killing by as much as one order of magnitude. In co-cultures consisting of HSV-tk(+) (9L STK) and HSV-tk(-) (9L wild-type) cells, we also observed potentiation of GCV-mediated cytotoxicity in the presence of BVDU, suggesting strongly enhanced bystander cell killing. BVDU is thought to exert its cytotoxic effect through inhibition of thymidylate synthase activity or by incorporation into replicating DNA. Both effects could be observed in all HSV-tk--expressing cells investigated, including cell lines which did not exhibit cytotoxicity after incubation with BVDU. These findings argue against current concepts of BVDU-mediated cytotoxicity in HSV-tk--expressing cells. Taken together, our data suggest that gene therapy utilizing prodrug activating enzymes may be rendered more effective by simultaneous treatment with two different prodrugs metabolized by the same enzyme.